Novel human cDNAs homologous to Drosophila Orct and mammalian carnitine transporters.
The molecular basis of the transport of organic ions (which include such medically important compounds as drugs, toxins, and metabolites) has been intensively studied ever since the identification of the prototypical anion and cation transporters, OAT1 (originally cloned by us as NKT) and OCT1. Here we report the cloning of two novel putative organic ion transporters with 12 predicted membrane spanning segments that are most homologous to mammalian OCTNs (carnitine transporters) and to the Drosophila putative transporter, Orct, an intriguing correspondence that led us to name our sequences Fly-like putative transporters (Flipts). Another transporter we cloned has recently been identified as OAT5. Inclusion of Flipts reveals that the organic ion transporter family tree has trifurcated into three branches, one bearing Flipts, OCTNs, and fly transporters, and the other two bearing OATs and OCTs. Flipts are widely expressed in adult kidney, brain, muscle, and other tissues; in contrast, OAT1 is largely in kidney, and OAT5, in liver. In the embryo as well, Flipts are broadly distributed, whereas OAT5 was found only in fetal liver. Flipt expression patterns resemble those of the phylogenetically related OCTNs, suggesting that Flipts might also participate in carnitine transport, particularly in brain, which has relatively high Flipt expression, including EST matches from amygdala, hippocampus, and hypothalamus.